Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.046; wR factor = 0.155; data-to-parameter ratio = 14.8.
Related literature
For properties and applications of ionic liquids, see: Welton (1999) ; Olivier & Magna (2002) ; Nicholas et al. (2004) ; Yu et al.(2007) . For dicationic ionic liquids, see: Leclercq et al. (2007) ; Payagala et al. (2007) . For bond-length data, see: Allen et al. (1987) .
Experimental
Crystal data 
Data collection
Enraf-Nonius CAD-4 diffractometer Absorption correction: scan (North et al., 1968) T Table 1 Hydrogen-bond geometry (Å , ). (Welton, 1999; Nicholas et al., 2004; Yu et al., 2007) . ILs have been widely applied to several areas including catalysis, electrochemistry, separation science, as solvents for green chemistry, biology and materials for optoelectronic applications (Olivier & Magna, 2002) . Geminal dicationic ionic liquids have been shown to possess superior physical properties in terms of thermal stability and volatility compared to traditional ionic liquids (ILs) (Leclercq et al., 2007; Payagala et al., 2007) .
We here report the crystal structure of the title compound (I).
The atom-numbering scheme of (I) is shown in Fig.1 , and all bond lengths are within normal ranges (Allen et al., 1987) .
The imidazole ring (C2/C3/N2/C4/N1) is planar, with r.m.s. deviation 0.0013 Å. The two imidazole rings are strictly parallel.
In the crystal structure intermolecular C-H···F hydrogen bonds link the cations and anions generating a three-dimensional network. (Table 1 and Fig.2 ). ).
Experimental
A solution of 1,4-dibromobutane(4.3 g, 0.02 mol) in methanol(20 ml) was slowly added to a solution of 1-methylimidazole(3.28 g, 0.04 mol) in methanol(20 ml) at room temperature. The reaction mixture was then refluxed for 6 h. After evaporation of the solvent, the residue was washed with diethyl ether and dichloromethane, then dried in vacuum to obtain ionic liquid 3-methyl-1-[4-(1-methylimidazolium-3-yl) butyl]-imidazolium dibromide (a white solid ionic liquid).
A solution of above mentioned dibromide ionic liquid (3.8 g, 0.01 mol) in methanol(20 ml) was slowly added to a solution of sodium tetrafluoroborate (2.2 g, 0.02 mol) in methanol (20 ml), The reaction mixture was refluxed for 1 h. After evaporation of the solvent, the residue was washed with diethyl ether, then dried in vacuum to obtain title compound (I),
Crystals of (I) suitable for X-ray diffraction were obtained by slow evaporation of a methanol solution. 
Refinement
All H atoms were positioned geometrically, with C-H = 0.93 Å, and constrained to ride on their parent atoms, with U iso (H) = xU eq (C), where x= 1.5 for methyl H and x = 1.2 for methylene H atoms.
supplementary materials sup-2 Figures   Fig. 1 . A view of the molecular structure of (I) showing the atom-numbering scheme and 30 % displacement ellipsoids . /2θ scans h = 0→6 Absorption correction: ψ scan (North et al., 1968) k = 0→18 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

